Metabolomic distinction of microvascular effects of lipoprotein apheresis--a pilot study.
The study of small-molecule metabolites may assist in cardiovascular risk monitoring during therapy. We assessed whether acute changes in the metabolome by lipoprotein apheresis are able to predict changes in microvascular function. We performed mass-spectrometry-based profiling of 186 metabolites in peripheral plasma of 21 hyperlipidemic patients before and after a single session of lipoprotein apheresis. To evaluate the capability of metabolites to predict microvascular outcome after apheresis, patients were stratified according to improvement and deterioration of retinal endothelial function. Endothelial function was assessed as the relative change in retinal vessel diameter in response to flicker light stimulation. We observed pronounced but not uniform changes in the metabolome after a single session of lipoprotein apheresis. Improvements in microvascular function were associated with a decline in lysophosphatidylcholines C14:0, C16:0, C16:1, C18:0, C18:1, C18:2, C20:4, C28:0, C28:1; in the amino acid serine and the dicarboxyacylcarnitine C12-DC. A positive relationship was found for methionine and ornithine. Applying decision tree and receiver-operator characteristic curve analysis, a change in serine of smaller than 11% by lipoprotein apheresis predicted an improvement of microvascular function with high sensitivity. Lipoprotein apheresis elicits changes in the metabolome favoring an anti-atherosclerotic environment. Monitoring the serine profile may assist in risk management of patients undergoing regular lipoprotein apheresis.